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0306-3674/91/010017-04 4 . Two members of a women's relay team which was second in the European Championships in 1946 subsequently underwent sex changes, and one became a father4. 5. One runner broke world track records in 1964 at 400 and 800m that were never ratified, and she was later discovered to be male6. 6. The winner of the women's world downhill ski title in 1966 retired after taking a medical examination in 1967, and after surgery was pronounced a male; he married and became a father6.
It is likely that in most of these cases there was some abiguity of the external genitalia and testicular maldescent and their androgen levels may have contributed to their success. These cases, together with rumours and innuendo generated at the Rome Olympics in 1960, prompted the International Amateur Athletic Federation (IAAF) and subsequently the International Olympic Committee (TOC) to consider establishing rules of eligibility for women athletes to ensure that 'the athletes are competing on an equal basis, considering their physical status'7. At the same time there was also growing concern about the possible use of drugs by athletes, and this clearly had an influence on the decision to attempt to stop all forms of cheating.
Recognition of the problem as early as 1948 had led the British Women's Amateur Athletic Association, to require a doctor's letter verifying the sex of women competitors. This was considered later to be too open to abuse to be effective against a determined imposter, and so in 1966, at the European Athletics Championships in Budapest, women athletes were required to undergo an inspection before a panel of three women doctors8. The 243 athletes who were all pronounced normal, understandably found this procedure demeaning. Unexpectedly, five world record holders did not attend.
At the Commonwealth Games in Kingston, Jamaica in 1966 a physical examination was again required. This time a manual examination of the external genitalia was performed by a gynaecologist9. Androgen insensitivity syndrome The cause of androgen insensitivity is due to failure of cells to respond to testosterone because they cannot form normal androgen receptors. Consequently, the secondary sex characteristics and musculature are female and pubic and axillary hair are sparse. The condition is due to a mutant gene carried on the X chromosome.
The androgen insensitivity syndrome is the commonest abnormality detected by sex chromatin tests in sport, and is of most concern to those wishing to change the eligibility rules"1 12. It is also the cause of most misunderstanding, for many people involved in sport do not understand why the presence of hormone-secreting testes in women with normal external genitalia (including vagina) and normal breast development, does not confer advantage over normal women in terms of muscle mass. This may be better understood when it is realized that those affected are not able to respond to anabolic steroids. Women with androgen insensitivity are also taller than average, although within the normal range. This appears to be due to genes for stature carried by the Y chromosome. However, there is considerable variation in height amongst normal women due to genes carried by other chromosomes. Individuals with these forms of genetic variation are self-selected in certain sports, for example volleyball and high jump, and it would seem unfair to accept genetic variation for height of one origin and exclude another.
Gonadal dysgeneses
There are several genetic causes of gonadal dysgenesis: some cases lack male determinants due to mutations of the testis-determining region of the Y chromosome, others may be due to X chromosome mutations. Similar conditions in animals are known to be due to mutations of the non-sex chromosomes. infertile women. They are muscular, have a male body build and are often hirsute. Diagnosis is by examination of urinary hormone levels after adrenocorticotrophic hormone stimulation. As genetic females, they pass the sex chromatin test. However, the condition has not yet been identified in athletes. Affected males might benefit in sport from the additional androgen production of their adrenals, but information on this is also lacking. It is questionable whether or not the metabolic 'advantage' conferred by 21-hydroxylase deficiency should render female competitors ineligible. It could be argued that, as it is another example of natural genetic variation, it should not be grounds for disqualification.
Results of eligibility testing in sport
The sex chromatin test is more likely to exclude athletes unfairly than to detect those who cheat. Although it is not the intention of the Medical Commission of the IOC to exclude cases of androgen sensitivity, the effect of eligibility tests is that almost all such cases are excluded. This is because the affected athlete, having failed the chromatin screening test, prefers to retire immediately without submitting to chromosome analysis, blood hormone tests and gynaecological examination the results of which could lead to an eligibility certificate being issued. This may indicate a lack of proper counselling and uncertainty about the correct procedure to follow. At 
